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(57) [Abstract] 

[Problem] Patterning of high aspect ratio and high precision phot 
©sensitive paste which with low cost ismade possible is offered 

[Means of Solution] In photosensitive paste which designates inorg 
anic microparticle and photosensitive organic component as 
essential ingredient,the said photosensitive oiganic component, 
photosensitive paste which designates that compound which is 
shownwith below-mentioned General Foimula (I) is included as 
feature. 

^ (I) N - L - N R"^ 

[In Formula, R^ and R^ to be substituent which possessesthe et 
hylenicaJly unsaturated group, and r"^ to be something which 
is chosenfrom substituent , hydrogen atom , carbon number 1 to 
20 aikyl group , aiyl group and aralkyl group whichpossess 
ethylenically unsaturated group be same and differing, it is possible 
to be. L shows connecting group of divalent ] 



[Claim(s)] 

[Claim 1] In photosensitive paste which designates inorganic micr 
oparticle and photosensitive organic component as essential 
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ingredient,the sadd photosensitive organic component, 
photosensitive paste which desigaates that compound which is 
shownwith below-mentioned General Formula (I) is included as 
feature. 

(I) R^R^N-L-NR^R^' 

fin Formula, R^ and R^ to be substituent which possessesthe et 
hylenically unsaturated group, R^ and R"* to be something which 
is chosenfrom substituent , hydrogen atom , carbon number 1 to 
20 alkyl group , aiyl g roup and aralkyi group whichpossess 
, ethylenically unsaturated group be same and differing, it is possible 
to be. L shows connecting group of divalent. 1 

[Qaim 2] In aforementioned General Formula (I), R^ , R^ , R^ 
and the R^* are all CH2 =C CH3 COO CH2 CHO HC H2, 
photosensitive paste which is stated in Claim 1. 

[Claim 3] Photosensitive paste which 10 to 80 weight % includes 
compound which is shown with theGeneral Formula (I) in 
aforementioned photosensitive organic component, states in 
Qaim 1 or Claim 2 . 

[Claim 4] Photosensitive paste which furthermore includes comp 
ound which is chosen fromthe benzophenone type compound , 
cyanoaciylate compound , benzotriazole type compound and 
indole compound, as ultraviolet absorb erstates in any of Claim 1 
to 3. 

[Claim 5j Transmission limiting wavelength of photosensitive pas 
te coating in fibn thickness 50 ^an is 400 nm or greater, 
photosensitive paste which isstated in any of Claims 1 through 4. 

[Claim 6] Wavelength slope width of photosensitive paste coating 
in film thickness 50 jjon is 50 nm or less, photosensitive paste 
which isstated in Claim 5. 

[Qaim 7] Antioxidant in paste 0.01 to 30 weight % photosensitiv 

_ApMe_whichis„stated.in.theany_of-Claim44o-6-which4S 

contained. 

[Qaim 8] Photosensitive paste which is stated in any of Claim 1 
to 7 which uses thegiass powder which for range of 1.5 to 1.65 has 
average index of refraction as inorganic microparticle. 

[Qaim 9] Photosensitive paste which uses glass powder which insi 
de at least 1 kind of lithium oxide ,the sodium oxide and 
potassium oxide 3 to 10 weight% is included as inorganic fine 
particle, states inthe any of Claim 1 to 8. 

[Qaim 10] Glass powder, with oxide-converted 

Lithium oxide : 3 to 10 vn% 



mit^^ m : 1 0- 3 oaS% . silicon oxide : 10 to 30 wtVo 
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Boron oxide : 20 to 40 wt% 
Barium oxide : 2 to 1 5 wt% 
Aluminum oxide : 10 to 25 wt*/o 

Photosensitive paste which is stated in Gaim 8 or Qaim 9 which 
is contained. 

[Gaim 1 1] Glass transition temperature of glass powder being 430 
to 500 X, softening point is 470 to 580 °C, thephotosensitive 
paste which is stated in any of Qaim 8 to 10. 

[Qaim 12] Photosensitive paste is applied on substrate and after d 
lying, pattern isformed with photolithography method, it calcines 
said pattern and being a manuiactuiing method of theplasma 
display which includes step which forms barrier, it designatesthat it 
uses photosensitive paste which in photosensitive paste it states 
in any ofthe Qaim 1 to 1 1 as feature, manufacturing method of 
plasma display. 

[Qaim 13] Member for plasma display which designates that it pr 
oduces making useof photosensitive paste which is stated in any of 
Gaim 1 to 1 1 as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] Photosensitive paste of this in 
vention, various display which begin plasma display and the 
plasma addressed Hquid crystal display, is used for circuit material 
or other patterning and its formatioa 

[0002] 

[Prior Art] Recently, in circuit material and display, miniature * r 
esolution increase is advanced, technologyof patterning is desired 
attendant upon that. Especially, in barrier formation of plasma 
display, glass or other inorganic material material which cando 
patterning with high precision and large aspect ratio is desired. 

[0003] Until recently, when patterning of inorganic material is do 
ne, screen printing due tothe paste which consists of inorganic 
powder and organic binder is mainly used. But, as for screen 
printing there was a deficiency that cannot be formed thepattem 
where precision is high. 

[0004] With Japan Unexamined Patent Publication Hei 1 - 2965 
34 disclosure , Japan Unexamined Patent Publication Hei 2 - 
165538 disclosure and Japan Unexamined Patent Publication Hei 
5 - 342992 disclosure, method which forms thepattem with 
photolithography technology making use of photosensitive paste 
is proposed as methodwhich improves this problem. But, when 
because barrier oflarge aspect ratio and high resolution is not 
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acquiredbecause sensitivity or resolution of photosensitive paste is 
low, patterning it does those of theldnd of thickness which exceeds 
for example 80 |j.in, because process (Application, and 
development) of the multiple times is needed, there was a 
deficiency where step becomes long. 

[0005] 

[Problems to be Solved by the Invention] Patterning of large aspe 
ct ratio and high resolution photosensitive paste which with 
process ofthe one time is made possible diligent investigation it did 
these inventors, but, when thepatterning it does those of kind of 
thickness which exceeds for example 80 jim, the sensitivity is 
low, because many exposure dose are needed, there was a 
deficiencythat workability is bad 

[0006] 

[Means to Solve the Problems] These inventors in photosensitive 
paste which designates inorganic micropaiticle and photosensitive 
organic component as theessential ingredient, discovered fact that 
highly sensitive photosensitive paste is acquired by containingthe 
specific photopolymerizable monomer, this invention reached to 
completion on basis ofthis knowledge. 

[0007] As for namely, tliis invention, said photosensitive organic 
component, designates that compound which is showriwith below- 
mentioned General Formula (I) is included as feature in 
photosensitive pastewhich designates inorganic microparticle and 
photosensitive organic component as essential ingredient, it is 
achievedby photosensitive paste. 

(I) R^N-L-NR^R"* 

[In Formula, R^ and R^ to be substituent which possessesthe et 
hylenically unsaturated group, R^ and R"^ to be something which 
is chosenfrom substituent , hydrogen atom , carbon number 1 to 
20 alkyl group , aryi group and aralkyl group whichpossess 
ethylenically unsaturated group be same and differing, it is possible 
to be, L shows connecting group of divalent. ] 



In addition this invention applies photosensitive paste on substrat 
e and after drying,forms pattern with photolithography method, 
being a manufacturing method of plasma display wliichincludes step 
which calcines said pattern and forms barrier, it isa manufacturing 
method of plasma display which designates that it uses above- 
mentionedphotosensitive paste for photosensitive paste as 
feature. 

[0008] In addition this invention is member for plasma display wh 
ich designates thatit produces making use of above-mentioned 
photosensitive paste as feature. 

[0009] 

[Embodiment of Invention] Calcining after pattern formation whe 
re photosensitive paste of this invention consists of the inorganic 
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microparticle and photosensitive organic component, uses 
photolithography, it is something which fonns thepattem of 
inorganic substance. 

[0010] Inorganic microparticle in this invention is microparticle o 
f glass or ceramic, feet thatespecially it becomes useful is, when 
glass powder is used 

[00 11] As glass powder, it can make patterning on substrate which 
is used for the conventional display glass transition temperature 
430 to 500 and softening point glass powder of 470 to 580 
°C 50 weight % or more bycontaining in paste. 



4 9 0^*0. ^it§. : 5 2 8^*LTgmiffiS (4 3 6 nm 



[0012] It possesses this kind of glass transition temperature and so 
ftening point, at same time inorder for index of refraction of glass 
fine particle to become 1 .5 to 1. 65, by feet thatrt combines metal 
oxide component, index of refraction of organic component it 
can adjust, pattendngof high precision due to light scattering 
suppression becomes possible, gjass powder which consists of for 
example silicon oxide :22, aluminum oxide :23, boron oxide :33, 
the lithium oxide ;9, magnesium oxide :7, barium oxide :4 and 
zinc oxide 2(weight %) is index of refraction :1.59, in glass 
transition temperature :490 °C ,the softening point :528 
and g-line v^^velength (436 nm) is something which satisfies 
condition whichyou use as inoiganic fine particle of this invention. 



[0 0 13] :^mM(D^^^^-XhtLXfftLlW 



[0013] Desirable glass powder is something which contains below- 
mentionedcomposition as photosensitive paste of this invention. 



: 3--10aS% 
: 1 0 3 0 11:% 
: 2 0-4 0aS% 
2 1 5 1S% 
: 1 0 2 5 ag% 
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Lithium oxide 
Silicon oxide 
Boron oxide 



: 3 to 10 wt% 

:10 to 30 weight % 
:20 to 40 wtVo 



Barium oxide : 2 to 15 wt% 
Aluminum oxide :1 0 to 25 wt% 

By using glass powder which lithium oxide 3 to 1 0 weight % is con 
tained, control ofthe heat softening temperature and ttiermal 
expansion coefficient not only becoming easy, because average 
index of refraction ofthe glass can be made low, it becomes easy 
to make refractive index difference of the oiganic component 
small. As for addition quantity of oxide of alkali metal in order 
stability of thepaste to improve, 10 wt^o or less is desirable, it is a 
more preferably 8 wt% or less. 

[0014] In above-mentioned composition, in place of lithium oxid 
e, making use of the sodium oxide and potassium oxide it is good, 
but lithium oxide is desirable in thepoint of stability of paste. 
When potassium oxide is used, addition of relatively small 
amount and from fact thatit is benefit which can control index of 
refraction, addition of lithium oxide andthe potassiiom oxide is 
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effective in alkali metal oxide. In that case, alkali metal oxide 3 
to 10 weight % it is desirable with total touse glass powder which 
is contained. 

[00 1 5] As for silicon oxide it is desirable to combine in range of 1 
0 to 30 weight %,when it is under 10 weight fineness of glass 
layer, strength and thestability decrease, in addition thermal 
expansion coeflBcient comes off fi'om desired value, Ihemismatch 
of glass substrate is easy to happen. In addition, softening point 
becomes low by making 30 wt% or less, there is aor other benefit 
where baking to glass substrate becomes possible. 

[001 6] As for boron oxide it is desirable to combine in range of 20 
to 40 weightVo. When it exceeds 40 weig}it%, stability of glass 
decreases, boron oxide in order to melt glass powder with 
temperature of 800 to 1200 °C vicinity, andeven with when 
silicon oxide is many .fineness or other electricity of electrically 
insulating property , strength, the thermal expansion coefficient 
and insulating layer, impairing machine and thennal characteristic 
will be iscombined baking temperature of glass paste in order to 
control baking temperature in rangeof 540 to 610 ^C. Under 20 
weight% strength of insulating layer decreases, stability of the glass 
decreases. 

[0017] As for barium oxide it is desirable to combine in range of 2 
■ to 15 weightVo. Under 2 wt%, those where glass baking 
temperature and electrically insulating property are 
controlledbecome difficult. In addition, when it exceeds 15 
weight%, stability and fineness of theglass layer decrease. 

[0018] As for aluminum oxide it is desirable to combine in range o 
f 10 to 25 weight %. aluminum oxide is added in order to raise 
distortion point of glass. Under 10 weight % strength of glass 
layer decreases. When it exceeds 25 weight %, heat resistance 
tempip-ature of glass becoming too high,baking becomes difficult 
on glass substrate. In addition, dense insulating layer beconnes 
difficult to be acquired with temperatureof 600 °C or below, 

[0019] As for zinc oxide it is desirable to combine in range of 1.5 1 

— o~l-0"Vi^%"Under-h5-wtVo-there-is-not-an-effect-in-fineness 

improvement of the insulating layer. When it exceeds 10 wt%, 
temperature which is baked on glass substratebecoming too low, it 
cannot control and because or, in addition theinsulating resistance 
becomes low, it is not desirable. 

[0020] As for calcium oxide it is desirable to combine in range of 2 
to 10 weight As it makes easy to melt glass, it is added in 
order to controlthe thermal expansion coefficient. "When it is less 
than 2 vi^/o, distortion point becomes too low. 

[0021] As for magnesium oxide it is desirable to combine in range 
of 1 to 10 weight %, magnesium oxide, as it makes easy to melt 
glass, is added in order tocontrol thermal expansion coefficient. 
When it exceeds 10 weight glass devitrification is likely and to 
do isnot good. 
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[0022] Discharge property of plasma it is desirable in glass powder 
not to include thesodium oxide , potassium oxide and yttrium 
oxide etc which deteriorate. When it contains even, it is a 5 
weight % or less. 

[0023] In addition, in glass powder, titanium dioxide and zirconi 
um oxide etc can becontained, but, as for quantity it is desirable to 
be under the2 wt%. zirconium oxide softening point of glass, is 
an effect in order to control the transition temperature and 
electrically insulating property. 

[0024] As production method of glass powder, in order to become 
specified blend composition, to mix thelithium oxide , silicon 
oxide , aluminum oxide , boron oxide , barium oxide and zinc 
oxide etcwhich are a for example starting material, after melting, 
quench to do with 900 to 1200 °C, tothe glass fiit after powder 
fi^agment doing, it makes microscopic powder of 1 to 5 pm. 
starting material carbonate of high purity, can use oxide and 
hydroxide etc. In addition, ultrahigh purity of 99.99 % or higher 
to use starting material of alkoxide andthe organometal depending 
upon types and composition of glass powder, whenthe powder 
which with sol-gel method is produced in homogenization is used 
thedense air hole it is little with high electrical resistance, because 
highly strong insulating layer is acquired, itis desirable. 

[0025] Glass powder particle diameter which is used in description 
above is chosen, consideringthe shape of pattern which it tries to 
produce, but as for the powder, it is necessary for 50 weight % 
particle diameter (average particle diameter) to be 2 to 3.5 pm 
and top size 15 ^ or less. Furthermore, 10 weight % particle 
diameter it is desirable for 0.6 to 1.5 pm and 90 weight 
particle diameter tohave had 4 to 8 pm and specific surface area 
1.5 to 2.5 m^/g. It is a more preferably average particle diameter 
2.5 to 3.5 pm and a specific surface area 1.7 to 2.4 m^/g. 
When there is this range, light fiiUy transmits at time of 
theuitraviolet light exposure, barrier pattern whose linewidth 
difference is little with top and bottom isacquired. When it 
exceeds average particle diameter 2.0 ^ or less and specific 
surface area 2.5 m^/g, powder becoming too small, light scattering 
being done in when exposing, because it reaches thepoint where 
unexposed part is hardened it is not desirable. 
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[0026] Photosensitive organic component in this invention is pho 
tosensitive organic component (portion which excludes inorganic 
component firom paste. ) in photosensitive paste, 5 to 50 wt% 
in the paste it is desirable to contain. 

[0027] Organic component, photosensitive component and binder , 
above-mentioned ultraviolet absorber and theantioxidant , 
organic dye , photoinitiator , sensitizer , sensitization auxiliary 
agent , plasticizer , the viscosity improver , organic solvent , 
dispersant , according to need consists organic or ixiorganicwhich 
are chosen fi-om inside at least 1 kind of photosensitive monomer , 
photosensitive oligomer and the photosensitive polymer 
precipitation prevention agent or other additive component by 
fact that it adds. 
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[0028] In order to obtain photosensitive paste of high sensitivity, 
compound which is shownwith below-mentioned General Foimula 
(I) is included in photosensitive organic component of this 
invention. 

(I) R^R^N-L-NR^R^ 

[In Formula, R^ and R^ to be substituent which possessesthe et 

hylenically unsaturated group, R^ and R"^ to be something which 
is chosenfrcm substituent , hydrogen atom , carbon number 1 to 
20 alkyl group , aryl group and aralkyl group whichpossess 
ethylenically unsaturated group be same and differing, it is possible 
to be. L shows connecting group of divalent. ] 

As for R^ to R"* portion of hydrogen atom, with substituent optio 

nally substitutable . As that kind of substituent, you can list 
carbon number 1 to 6 alkyl group , halogen atom , hydroxy group 
and aryl group. You can Est preferably, hydrogen atom , 
methyl group, ethyl group , n - propyl group , the isopropyl 
group, n-butyl group , s - butyl group , hydroxypropyl group , 
chloromethyl group , bromomethyl group , the phenyl group , p - 
hydroxyphenyl group , p - bromophenyl group , p - tolyl group , o - 
tolyi group and benzyl group etc. 

[0029] Connecting group L of divalent, is shown v\dth preferably 
and General Fonnula - (L^)p - (L^)q In Formula, as for 
alkylene of carbon number 1 to 20 cyclic or acyclic,being 
something which is chosen from arylene and alkylene, in 
thesame way as aforementioned R^ to R"^, optionally substitutable 
with such as carbon number 1 to 6 alkyl group , halogen atom , 
hydroxy group and aryl group . As for L , it is, as for E , E , 
E^, theE"^ and E^, above-mentioned alkylene , something which 
withsuch as - O - - is chosen from aiylene and aralkylene, - 
S-E^-, -NH-E^ CO- O-E"^- and -502- NH-E^-. 
As for p integer of 1 or more, as for q integer ofthe 0, 1 or more 
is shown, more preferably and p are 1, as for as for the 
carbon number 1 to 6 alkylene and with - O - - or - NH - 
E^ as for E^ andthe E^ are carbon number 1 to 6 alkylene. 



[0 0 3 0] xf^ U>ti:ftefD«*^*t^SI&«i: LT 
f±. TE-fl^xC (II) . (Ill) ^fc(± (IV) T'ifv5?*t5S 



[0030] You can list substituent which is shown with below-raentio 
ned General Formula (II),(III)or(IV)as substituent which contains 
ethylenically unsaturated group. 



(II) 

2 — 
(HI) 
(IV) 



CH2=CR^-A- (L^) a-CHOH-CH 

CH2=CR^- (A) b- (L^) a-S02- 
CH2=CR^- (A) b- (L^) e-CO- 



(II) CH2 =C R^ - A - (L^)a - CHOH - CH2 ■ 



(III) CH2=CR^-(A)b-(L^)a-S02 
(IV) 



CH2 =C R^ - (A)b - (L^)a - CO - 



0-0-. -C0-NH-. *fcl±1^3lfi».a»(7)7x 

(iOSfclil SSfp Ut^Vt. CH2=CCH3C00CH 
CHOHCH -A<i[tffiLL\ 



In Fomula, R^ is hydrogen atom or methyl group . A, is - CO - 
O - , - CO - NH - or substituted or unsubstituted phenylene group. 

is same definition as aforementioned L. a, b shows 0 or 1. 
CH2 ==C CH3 COO CH2 CHO HC H2 - is most desirable even 
among them. 
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[003 2] itt'm ( I ) CD^miiS 1 iCir-i-A^ 

#1(1) (DSiDSfi, fS3EttS«ia5^:t=0l o-'SOlg 



[0 0 3 3] 
[Si] 



[003 1] Compound (I) is drawn up, if glyddyl (ineth)aciylate , (me 
th)acryKc add chloride and (meth)acrylic acid anhydride etc 
whichpossess ethylenically unsaturated group it should have 
reacted with amino compound. Vis-a-vis said amino compound 1 
mole, ethjdenically unsaturated group-containing compound which 
is added is minimum 2 mole, maximumis number of moles which 
can react with total activity hydrogen of said amino compound. 
Mixing ethylenically unsaturated group-containing compound of 
multiple, it is possible to use. 

[0032] Embodiment of compound (I) is shovm in Table 1, but it is 
not casethat it is limited in these. In addition, mixing, it is 
possible to use these compomd. In order to obtain appropriate 
exposure dose, as for addition quantity of the compound (I), it is 
desirable to be a 10 to 80 wt% in photosensitive organic 
component 

[0033] 

[Table 1] 







A 


GsN- C HiC Hr-N G, 


B 


G,N-CCHj),-NGj 


C 


GjN-(C HjCH}0)*-CHjCH,-N 6, 


D 


G,N-CC H,CH:0)i,-C Hj C H,-NG> 


E 


G,N-CHCH3-(OCH:CHCHj)s.,-NG2 


F 


G,ISI-(CH2CH,N6)i-CH,CHj-NGi 



G : CHz'CCHjCOOCHjCHOHCHj- 



[00 3 4] *«fi^fc^i>rfi. £v£icjsi:r. -tea ( 

yo/W-ji.^ :t^^y-j\y^ v<7Q^4 

xuxg h-Ji.ti:tl cD7^7iJ;uS$fcli^$/7iJ;uSx 

xx;k :^;u7f;i.M m^mm. yQt'tyms gas 

. 7 5K!g»«: mkli. 7^7ij;u7 5h\ >$^7'J;U7 



[0034] Regarding to this invention, you can use ethylenically unsa 
turated group-containing monomer other than monoraenvhich is 
shown with according to need and General Formula (I). As 
example of this kind of monomer, you can list monomer etc 
whichpossesses photopolymerizable (meth)acrylate group or allyl 
group of one or more. As these embodiment, acrylic acid or 
methacrylic acid ester of alcohols (Such as for example ethanol , 
propanol, hexanol, octanol, cydohexanol, glycerin, 
trimethylolpropane and pentaerythritol ), carboxylic add (Such 
as for example acetic add , propanoic add , benzoic acid , 
acrylic acid , methacrylic add , succinic add , maleic add , 
phthalic add , tartaric acid and citric add ) with reaction product 
of glyddyl acrylate , glyddyl methacrylate , allyl glyddyl or 
tetra glycidyl meta xylylene diamine, amide derivative (Such as 
for example acr^damide , methaciylamide , N - methylol 
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n+e/-2-;if^;u:/pf7i-7x/i/, p- t ---J^f^jUv 
{7qp7-tih7x y 2~^^;uf^;i- 

^>V"< '<>\;'<»^;ux-f'JU. 
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>h^4^y>. 7>hP>. ^>X7>hPX v^>X 
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1 - :7xx;u:;qy'<>v:^->-2~ (o-x h^v;b;i/7t^ 

2- (o-x h^v:b^7f;x;u) ^4^vA. 2->f^;u- 
[4- (>T;U5^:t) 7xx;u] - 2 U / - 1 

-::^pyV>. "^-7^1 u>x;u7;fx;i.>7P^-< +y 

. 4, 4-7V;t::X-<V:?5^Pxhrj;u^ f;7xx;u^>*X 
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aciylamide and methylene bis aciylamide ), epoxy compound and 
reaction product etc of aciylic acid or methacrjdic acid can be 
listed. In' addition, unsaturated group, aciylic, methacryl and 
allyl group mixing, mayexist in polyfiinctional monomer. It is 
possible to use these with alone, combining, to use it ispossible, 

[0035] Photoinitiator which is used for this invention is used choc 
sing from thosewhich generate radical type, concrete example of 
photoinitiator doing, benzopheiione , o - benzoyl methyl 
benzoate , 4,4 - bis (dimethyiamino) benzophenone , 4,4 - bis 
(diethyl amino) benzophenone , 4,4-di chloro benzophenone , 4 - 
benzoyl - 4 - methylphenyl ketone , dibenzyi ketone , 
fluorenone , 2,3-di ethoxy acetophenone , 2,2-di'methoxy - 2 - 
phenyl - 2 - phenyl acetophenone , 2 - hydroxy - 2 - methyl 
propiophenon , p - t-butyl dichloro acetophenone , thioxanthone , 
2 - methylthioxanthone , 2-chloro thioxanthone , 2 - isopropyl 
thioxanthone, diethyl thioxanthone , benzyl, benzyl dimethyl 
ketal , benzyl methoxyethyl acetal , benzoin , benzoin methyl 
ether , benzoin butyl ether , anthraquinone , 2 - t-butyl 
anthraquinone , 2 - amino anthraquinone , p - chloro 
anthraqiiinone , anthrone , benzanthrone , di benz suberone , 
methylene anthrone , th64 - azido benzal acetophenone , 2,6 - bis 
(p - azido benzilidine) cyclohexane , 2,6 - bis (p - azido benzilidine) - 
4 - methyl cyclohexanone and 2 - phenyl - 1,2 - pig dion - 2 - 
(o - methoxycarbonyl) oxime , 1 - phenyl propane dion - 2 - (o - 
ethoxy carbonyl) oxime , thel,3-di phenyl propanetrion - 2 - (o - 
ethoxy carbonyl) oxime and 2 - methyl - [4 - (methyithio) 
phenyl ] - 2 - morpholino - 1 - propanone , you can list 
naphthalene sulfonyl chloride , the quinoline sulfonyl chloride , N - 
phenylthio acridone , 4,4 - azobisisobutyronitrile , biphenyl 
disulfide, benzthiazole disuliSde , triphenylphosphine , the 
camphorquinone , carbon tetrabromide , tribromophenyl sulfone , 
benzoyl peroxide and eosin , methylene blue or other • 
photoreduction dye andthe ascorbic acid and combination etc of 
triethanokmine or other reductant 



[0036] These one, two or more kinds you can use with this inventi 
on. photoinitiator is added in range of 0.05 to 10 weight% vis-a- 
vis photosensitive component, it is a more preferably and a 0.1 
to 10 weight%. When quantity of polymerization initiator is too 
small, when photosensitivity becomesthe deficiency, quantity of 
photoinitiator is many, there is a possibilitythe residue ratio of 
exposed part becoming small, 

[0037] With photoinitiator you can use sensitizer, sensitivity can 
improve, canexpand effective vravelength range to reaction 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot P. 1 1 

be held liable for any detriment firom its use. WWW: http://vww.intlscience.com TeI:800-430-5727) 



[0 0 3 8] m^M(J^Mti^^\tLXii. 2. 

4->1'iUv^n >x Ht^-^hV. 4, 4- 
tfX (vX^^Juy S/) /<VV*7x/>. 4, 4--tlX ( 
vV5^;U75>') 4, 4-trx (vxf^;u7 5 

;i.7 5/^v^f;u) 7-teh:/. 1, 3-*;w7r;x;ut:x ( 

4--:;xr;U7a -/'O+f-ZU) 7-fe KV, 3. 3-*;U7}^ 
-;ut'X (7-va:f'jU7S/<7TU» . N-7xr;u 
-N-xx;ux$ y-;i/7 5>. N-'ii^xx^xjr 
75V. N- hU;UvX$y~;i.75V. vV^jU75/ 
$i.SK^V7 5As vx5^;v7$/S&SK'TV7S;u 
, 3-7xx;u- 5--<VV/^;uf^:i-Th^\/-';u. 1" 

[0 0 3 9] *aa8T'(iC*lb$ lSitzli2ffllii±ffiffl 



[0 0 4 0] ^it\±'<-?^himf&t^^mjii'7^tLx. 



[004 1 ] ^l^t'S^^^'^-irLTli. T^fi&fi3:^;U7H 
^jym^&xomilk'&i^^^tizt t<x^^o T^fiS 
;uiS, -r$:3ve. ^phve. ?u-f>a. 7?;US, 



[0 0 4 2] C5L-r#biifcMf':^A/-fx4v^a?S:i: 
V) fi5 O-'l 80. *bfCl±7 0-1 4 0(3DlcffiA<i?$ 



[0038J As embodiment of sensitizer, 2,4-di ethyl thioxanthone' , i . 
sopropyl thioxanthone , 2,3 - bis (4-di ethylamino benzal) 
cyclopentanone , 2,6 - bis (4-di methylamino benzal) 
cyclohexanone ,the 2,6 • bis (4-di methylamino benzal) - 4 - 
methyl cyclohexanone , Michler's ketone , 4,4 - bis (diethyl 
amino) benzophenone , 4,4 - bis (dimethylamino) chalcone , 4,4 - 
bis (diethyl amino) chalcone , p-di methylamino cinnamylidene 
indanone , thep-di methylamino benzilidine indanone , 2 - (p-di 
methylamino phenyl vinylene) isonaphthothiazole , 1,3 - bis (4-di 
methylamino phenyl vinylene) isonaphthothiazole , 1,3 - bis (4-di 
methylamino benzal) acetone , 1,3 - carbonyi bis (4-di ethylamino 
benzal) acetone , 3,3 - carbonyi bis (7-di ethylamino coumaiin) 
and theN - phenyl - N - ethyl ethanolamine , you can list N - 
phenyl ethanolamine , N - tolyi diethanolamine , isoamyl 
dimethylamino benzoate , the isoamyl diethylamino benzoate , 3 - 
phenyl - 5 - benzoyl thio tetrazole and 1 - phenyl - 5 - ethoxy 
carbonyi thio tetrazole etc. 



[0039] These one, two or more kinds you can use with this invent! 
on. Furthennore ,in sensitizer as photoinitiator there are some 
v^^hichcan be used. When sensitizer is added to photosensitive 
paste of this invention, usually addition quantit>TS 0.05 to 10 
weight% and more preferably 0.1 to 10 u^eightVo vis-a-vis 
photosensitive component. Quantity of sensitizer is too small, 
effect which improves isnot shown photosensitivity, if quantit)' of 
sensitizer is too multi, thereis a possibility residue ratio of exposed 
part becoming small. 

[0040] Improvement of property of cured product which is foime 
d with photoreactionas organic component which forms 
photosensitive paste, adjustment of viscosity of paste, can use 
oligomer or polymer as component which carries out or other 
role, ol^omer or polymer is acquired by polymerization or 
copolymerization of component which is chosen fromthe 
compound which possesses carbon-carbon double bond. 

[0041] After being exposed to light developing behavior with aque 
ous alkali solution it can improveby copolymerizing unsaturated 
carboxylic acid or other unsaturated acid as monomer which it 
copolymerizes. As concrete example of unsaturated carboxylic 
add, you can list acrylic acid , methaciylic add , the itaconic acid , 
crotonic add , maJeic acid , fbanaric add and vinyl acetic acid or 
these acid anhydride etc. 

[0042] In this way, as for acid number (AV) of polymer or oligom 
er which possessthe carboxyl group or other acidic group in side 
chain which is acquired 50 to 180, furthermore rangeof 70 to 140 
is desirable. When add number exceeds 180, development 
tolerance becomesnairow. in addition, when acid number becomes 
5 0 or below, because it reaches thepoint where solubility for 
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developer of unexposed part decreases it comes tothe point of 
making developer concentration dense peeling occurs to exposed 
part, the high resolution pattern becomes difficult to be acquired. 

[0043] You can use by adding to side chain or molecule , end, have 
photosensitive as thephotosensitive polymer and photosensitive 
oligomer which vis-a-vis polymer or oligomer which areshown 
above, photoreactive group. 

[0044] Desirable photoreactive group is something which possesse 
s ethylenically unsaturated group. As ethylenically unsaturated 
group, you can list vinyl group , aJlyl group , acrylic group and 
the methacryiyi group etc, 

[0045] Method which adds this kind of side chain to oligomer or p 
olymer addition reaction doingthe ethylenically unsaturated 
compound and acrylic acid chloride , methacrylic acid chloride or 
allyl chloride which possess the glycidyl group and isocyanate 
group, mercapto group in polymer, vis-a-vis amino group , the 
hydroxy group and carboxyl group, is a method which it makes. 



[0046] You can list glycidyl acrylate , glycidyl methacrylate , all 
yl glycidyl ether , glycidyl ethyl a crylate , crotonyl p;lYcidvl ether , 

the glyc idyl crotonat e ether and gl ycidyl ispcrotonate ether etc 

as ethylenic ally unsaturated compound which possesses dvcidvl 

group. 



[0047] There is a (meth)acryloyl isocyanate and a (meth)acrylo 
yl ethyl isocyanate etc as ethylenically unsaturated compoiand 
which possesses theisocyanate group. It is desirable mercapto 
group in polymer, vis-a-vis amino group , hydroxy groupand 
carboxyl group in addition, as for ethylenically unsaturated 
compound and acrylic acid chloride , methaciylic acid chlorideor 
allyl chloride which possess glycidyl group and isocyanate group, 0. 
05 to 1 mole equivalent to add. 

[0048] With this invention, oligomer or polymer of weight averag 
e molecular weight 500 to 10 0,000 which contains thecarbojcyl 
group and unsaturated double bond in intramolecular it designates 



that 10 to 90 weights iscontained^in organic component as 
feature. 

[0049] When binder component is necessary, poly vinyl alcohol , 
polyvinyl butyral , methacrylic acid ester polymer , the acrylic 
acid ester polymer , acrylic acid ester - methacrylic acid ester 
copolymer and butyl methacrylate resin etc can be used as 
polymer. Also feet that refractive index increase of this binder 
component is done, is effective inthe refractive index increase of 
photosensitive organic component. 

[0050] With this invention it is important to add antioxidant, an 
tioxidant, radical linkage prohibition action, scavenging action 
of triplet. It is something which has decomposition action of 
hydroperoxide. 

[0051] Because photosensitive paste contains many glass micropar 
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tide component with dispersed fonn, it isdifBcuit to avoid light* 
scattering of paste inside due to exposure light, beingburied ( 
residual film formation ) during getting hi and pattern of pattern 
which isthought that cause it does to that, is easy to occur. It cuts 
wall of pattern vertically and stands, it is desirableto become 
rectangular. Below a certain exposure dose it melts in developer 
in ideal , above thatit is to become insoluble in developer. In 
other words, hardening with low exposure dose with Kght 
scattering, it meltsin developer, getting fiat of pattern and being 
buried betweenthe pattern are cancelled, exposure dose is made 
many and, range whichcan be dissected spreads. 

[0052] When antioxidant is added to photosensitive paste, contras 
t of melting and the insoluble to developer can be made high 
antioxidant due to fact that thephotoreaction happens suddenly 
with exposure dose where trapping it does not dothe radical, to be 
controled, it cannot control excess photoreaction due to 
thescattered light by resetting energy state of photoinitiator and 
sensitizer which the excitation are done to ground state with 
antioxidant and becomes. 

[0053] Concrete, p - benzoquinone , naphthoquinone , para - x 
yio- quinone , para - toluquinone , 2,6-di chloro quinone , 2,5-di 
acetoxy - p - benzoquinone , 2,5-di mosquito professional ^ C 
p - benzoquinone , hydroquinone , p - t-butyl catechol , 2,5-di 
butyl hydroquinone , mono t-butyl hydroquinone , 2,5-di - 1 - 
amyl hydroquinone , di- t-butyl * para cresol , hydroqiiinone 
monomethyl ether , a - naphthol , hydrazine hydrochloride , 
trimethyl benzyl ammonium chloride , trimethyl benzyl 
ammonium oxalate , phenyl - p - naphthyl amine , paraben di 
jpl 1 amino phenol , di- p - naphthyl paraphenylene diamine , 
dinitrobenzene , tri nitrobenzene , picric acid , quinone dioxime , 
cyclohexanone oxime , pyrogallol , tannic acid , triethylamine 
hydrochloride, dimethyl aniline HQ salt , cupferron , (2, 2' - 
thio bis (4 - 1 - octyl phenoiate) - 2 - ethylhexyl amino nickel - 
(II), 4, 4' - thio bis - (3 - methyl - 6 - t-butyl phenol ), 2, 2' - 
methylene bis- (4 - methyl - 6 - t-butyl phenol ) and 2, 2' - 
thio bis - (4 - methyl - 6 - t-butyl phenol ), triethylene glycol 
-bis [3 - ( t-butyl - 5 - methyl - 4 - hydroxyphenyl ) 
propionate ], 1,6 - hexanediol - bis [(3,5-di - t-butyl - 4 - 
hydroxyphenyl ) propionate ], you can list 1,2,3 - trihydroxy 
benzene and etc, but it is not limited in these. These one, two or 
more kinds you can use v^th this invention. 



[0054] Addition quantity of antioxidant is range of 0. 1 to 30 weig 
ht % , more preferably and 0,5 to 20 %in paste. AVhen it is less 
than these ranges, contrast of melting and insolubleto developer 
to be difficult to be possible, in addition, when it isinore than these 
ranges, sensitivity of photosensitive paste to decreaise, not toneed 
many exposure dose, degree of polymerization not to rise not be 
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able to maintain thepattem it becomes. 

[0055] In addition, by fact that ultraviolet absorber is added, it abs 
orbs scattered lightof paste interior due to exposure light, it is 
possible to weaken scattered light. As ultraviolet absorber, you 
can list benzophenone type compound , cyanoaciylate compound , 
salicylic acid compound , benzotriszole type compound ,the 
indole compound and microparticle metal oxide etc of inorganic 
type, benzophenone type compound , cyanoaciylate compound , 
benzotriazole type compound and indole compound especially 
areeffective even among these. As these embodiment, 2,4-di 
hydroxy benzophenone , 2 - hydroxy - 4 - 
methoxybenzophenone , 2, 2'-di hydroxy - 4 - 
methoxybenzophenone , 2, 2'-di hydroxy - 4, 4'-di 
methoxybenzophenone , 2, 2'-di hydroxy - 4, 4'-di methoxy - 
5 - suifo benzophenone , 2 - hydroxy - 4 - methoxy - 2' - 
carboxy benzophenone , 2 - hydroxy - 4 - methoxy - 5 - sulfo 
benzophenone tri hydrate , 2 - hydroxy - 4 - n - octoxy 
benzophenone , 2 - hydroxy - 4 - octadecyloxy benzophenone , 
2, 2' ,4, 4' - tetrahydroxy benzophenone and 4 - dodecyloxy -2 - 
hydroxy benzophenone , 2 - hydroxy - 4 - (2 - hydroxy - 3 - 
methacryloxy ) propoxy benzophenone , 2 - ( 2' - hydroxy - 5' - 
methylphenyl ) benzotriazole , 2 - ( 2' - hydroxy - 3' , 5 -di.- 
t-butyi phenyl ) benzotriazole , 2 - (I - hydroxy - 3' - t-butyl 
- 5' - methylphenyl ) - 5-chloro benzotriazole , 2 - ( 2' - 
hydroxy - 3' , 5'-di - t-butyl phenyl ) - 5-chloro benzotriazole , 
2- ( 2' - hydroxy - 4' - n - octoxy phenyl ) benzotriazole , the2 - 
ethylhexyl - 2 - cyano - 3,3-di phenyl acrylate , 2 - ethyl - 2 - 
cyano - 3,3-di phenyl aciylate , you can list theBONASORB UA - 
3901(Orient Chemical Industries Ltd (DB 69-059-7216) supplied) 
and BONASORB UA - 3902(Orient Chemical Industries Ltd. (DB 
69-059-7216) supplied) SOM - 2 - 0008(Orient Chemical 
Industries Ltd (DB 69-059-7216) supplied) etc which are a 
absorbant of indole type, but it is notlimited in these. 
Furthermore, it introduces methacrylyl group etc into skeleton of 
these ultraviolet absorberand it is possible to use as reacting form. 
These one, two or more kinds you can use with this invention. 



[0056] Because as for ultraviolet absorber, transmission limiting w 
avelength and wavelength slope width of photosensitive paste 
coating changewith addition quantity, caution is required. 
According to JIS B7 1 1 3 following way it decides transmission 
limiting wavelength and thewavelength slope width, wavelength 
which designates wavelength region where transmittance of 
photosensitive paste coatingwhich designates wavelength which 
designates wavelength where transmittanceof photosensitive paste 
coating in film thickness 50 jim becomes 72 % or higher as high 
permeate zone,corTesponds to limit as transmission limiting 
wavelength, in film thickness 50 jxm becomes 5 % or loweras 
absorbing region, corresponds to limit is designated as 
absorptionlimit wavelength, wavelength which designates interval 
of this transmission limiting wavelength and absorptionlimit 
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wavelength as wavelength slope width, corresponds to midpoint of . 
wavelength slope width isdesignated as transmission limiting 
wavelength. It can measiire transmission limiting wavelength and 
wavelength slope width, making use of generalspectrophotometer. 
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[0057] As for transmission limiting v^velength it is desirable to be 
a 400 nm or greater. It is a more preferably and a 400 nm or 
greater 436 nm or less, usually, exposure has done exposure 
which is used forthe photolithography technology, g-line (436 
nm) of ultrahigh pressure mercury lamp, making use of h-line 
(405 nm) and the i-line (365 nm), but as for h-line and i-line, 
absoq}tion with the photosensitive compound ( photoinitiator 
and sensitizer ) be too large, only surface layer is exposed, 
bottom layer becomesthe curing defect When transmission 
limiting wavelength is this range, it increases transmittance of g- 
line byabsorbing light of wavelength of h-line and i-line vicinity, 
flillycan harden to bottom layer of coaling of photosensitive 
paste. In addition, transmission limiting wavelength is this range, 
at same time when, wavelength slope widthis 50 nm or less, can 
increase transmittance only of wavelength of g-line vicinity, 
fuithennore is desirable. 

[0058] Addition quantity of ultraviolet absorber, is range of 0.001 
to 10 weight% , more preferably and 0.005 to 5 %iii paste. 
When it deviates from these ranges, transmission limiting 
wavelength and wavelength slope width to change, the absorptive 
capacity of scattered light becomes insufficient, transmittance of 
exposure light togo dovwi, because sensitivity of photosensitive 
paste decreases, caution isrequired. 

[0059] In addition, with this invention, organic type dye can be a 
dded as mark ofexposure and development. Adding dye, visual 
recognition becomes good by coloring, when developingthe 
portion where paste has remained distinction with portionwhich is 
removed becomes easy. As organic dye, especially limitation is 
not done, but those which donot remain in insulating fihn after 
calcining are desirable. ] type dye , anthraquinone type dye and 
indigoid dye , phthaiocyanine type dye and the carbonium dye , 
quinone imine type dye and methine dye , quinoline dye and 
nitrodye , nitroso type dye and benzoquinone dye , 
naphthoquinone dye , you can use the phthaSmide dye and 
perinone dye etc concretely. Especially, those which absorb light 
of wavelength of h-line andthe i-line vicinity. When for 
example basic blue or other carbonium dye is selected, effect of 
this invention becomes easierand to be produced is desirable. As 
for addition quantity of organic dye it is desirable to be a 0.001 to 
1 wt%. 

[0060] When applying photosensitive paste to substrate, organic s 
olvent is used in order toadjust viscosity according to application 
method, methyl cellosolve , ethyl cellosolve , butyl cellosolve , 
methylethylketone , dioxane, acetone , the cyclohexanone , 
cyclopentanone , isobutyl alcohol , isopropyl alcohol , 
tetrahydroiuran , dimethyl sulfoxide , they - butyl lactone , 
bromobenzene , chlorobenzene , dibromobenzene , 
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dichlorobenzene , bromo benzoic acid and the chloro benzoic acid 
etc and it can use organic solvent blend which contains one kind or 
more amongthese as organic solvent which this time is used 

[0061] usually, after in order to become specified composition, c 
ompounding the ultraviolet absorber , antioxidant , inorganic fine 
particle , photosensitive organic component , organic dye , 
dispersant , the light absorber , and solvent or other various 
component, with 3 -roll mill and kneader theblending it does 
photosensitive paste, in uniform and produces. 

[0062] Viscosity of paste is adjusted appropriately by addition pro 
portion such asinorganic micropaiticle , thickener, organic 
solvent , plasticizer and precipitation prevention agent , but range 
is 2000 to 200,000 cps (centipoise). When it applies to for 
example substrate with spin coating method, 2000 to 5000 cps is 
desirable, one time applying with screen printing method, to 
obtain film thickness 10 to 20 pm, 5 0,000 to 200,000 cps 
isdesirable. When blade coating method and die coater method 
etc are used, 1 0,000 to 5 0,000 cps is desirable. 

[0063] You explain concerning one example which does pattemin 
g making use oflhe photosensitive paste, but this invention is not 
limited in this. 

[0064] On substrate, photosensitive paste is applied entire surface 
application, or partially. As application method, screen printing 
method , bar coater , roll coater , die coater and blade coater or 
other methodcan be used. You can adjust coating thickness, mesh 
of number of application and screen, bychoosing viscosity of 
paste. 

[0065] When here paste is applied on substrate, it is possible to do 
thesurface treatment of substrate in order to raise adhesion of 
substrate and thecoated fihn. As surface treatment liquid, silane 
coupling agent , for example vinyl trichlorosilane , vinyl 
trimethoxysilane , vinyl triethoxysilane , tris (2 - methoxy 
ethoxy) vinyl silane ,the y - glycidoxy propyl trimethoxysilane , 

y - (methacryloxy propyl) tri methoxysilane ,y'(2- 

aminoethyl) aminopropyl trimethoxysilane , y-chloro propyl 
trimethoxysilane , y - mercapto propyl trimethoxysilane and 
y - aminopropyl triethoxysilane etc, or it is a organometai for 
example organotitanium , a organoaluminum and a organic 
zirconium etc. silane coupling agent or organometai wdth such as 
organic solvent , for example ethylene glycol monomethyl ether , 
ethyleneglycol monoethyl ether , methyl alcohol , ethyl alcohol , 
propyl alcohol and butyl alcohol are diluted in concentration of 
0. 1 to 5 % those which areused. surface treatment is possible next 
this surface treatment Hquid after with such as spinner 
dryingapplying to uniform on substrate, 10 to 6 O.min by with 80 
to 140 *^C. 

[0066] After applying, it exposes making use of exposure apparat 
us. As closure apparatus, proximity exposure apparatus etc 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be en-ors in the above translation. ISTA cannot 
be held liable for any detriment fi-om its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



[006 7] §3t^. ^3tS|J5>i:^f§3ES|!53^^5g«{«lcS* 



[0 0 6 8] ^^Tj\^t}^JtLxit. -Bi^t^iy^yit^ 
[0 0 6 9] 7;u:^'j7Kj§;a^iSSf±fi^o. 05-5» 

2 0-^5 O^Cr-ff VZt A^Xf|^S±SS L l^o 



[0 0 7 0] mzimipizximi^=foo 



[00 7 1 ] ffifi!tsai±4 0 0-- 1 ooo'cr-ffao :tr^ 

>^SS±fr/<$ ->JiDXr S^^li. 5 2 0-6 10^C(?5 
[00 7 2] 

5o fcfc'L. *#§?BlictLl^RgS$HSt(7)r'fi?ii>o 



[0 0 7 3] C^/fi«ij] 

^7''Ji>v;u^^i7i7'j u-h. ii4g(o. 8^;u) ir 



can be used. In addition, case it exposes large surface area, after 
applying photosensitive paste onthe substrate while conveying, 
with exposwe apparatus of small exposed surface area, it 
canexpose big surface area by exposing. 

[0067] After exposing, making use of solubility difference for deve 
loper of exposed part andthe unexposed part, you develop, but in 
this case, it does with immersion method andthe spray method 
and brush method, organic solvent where organic component in 
photosensitive paste is dissolvable is used to the developer . In 
addition, it is possible to add vi^ter in range where thedissolving 
power .isnotlost in said organic solvent When compound which 
has carboxyl group or other acidic group in photosensitive paste 
exists, you candevelop with aqueous alkali solution. You can use 
sodium hydroxide and sodium carbonate and calcium hydroxide 
aqueous solution etc as aqueous alkali solution,but because method 
which uses organic aqueous alkali solution is easier to remove 
thealkaline component when calcining it is desirable. 

[0068] As organic alkali, general amine compound can be used. C 
oncretely, you can list tetraraethyl ammonium hydroxide , 
tiimethyl benzyl ammonium hydroxide , monoethanolamine and 
diethanolamine etc. 

[0069] Concentration of aqueous alkali solution is 0.05 to 5 weigh 
t % and more preferably Q. 1 to 1 wt% usually. If alkali 
c oncentrati on is t oo low, soluble part is not removed, if alkali 
concentration is toohigh, exfoliatin g patt ern part, in addition 
i nsoluble part is a possibility ofcoirodtog and is not good. I n 
addition, as for developing temperature when developing, on 
process control it isdesirable to do with 20 to 50 ^'C. 

[0070] It calcines next with sintering furnace . sintering atmosph 
ere and temperature, it differs depending upon lands of the paste 
and substrate, but in air, it calcines in nitrogen andthe hydrogen 
or other atmosphere. As sintering fimace, sintering furnace of 
batch type and continuous type sintering furnace of belt type can 
beused. 

[0071] It does sintering temperature with 400 to 1000 ^C. Case 
patterning it does on glass substrate, 10 to 6 0 min keeping with 
temperatureof 520 to 610 ^C, it calcines. 

[0072] 

[Working Example(s)] Below, this invention is explained concret 
ely with Working Example . However, this invention is not 
something which is limited in this. 

[O073] [ syntiresis example ] 

Synthesis of compound A(Table 1) 

In glycidyl methaciylate and 1 14g(0.8 mole) ethylenediamine 12g 
(0.2 mole) was dripped with room temperature. After dripping, 
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agitation was continued with 80 °C anddisappearance of starting 
material was verified making use of liquid chromatography, the 
compound A was acquired. 

[0074] (Worldly Example 1) While photosensitive paste, polym 
er ( methyl methacrylate / methacrylic acid copolymer , weight 
composition ratio 50/50 and weight average molecular weight 31 , 
000): 15 parts by weight , designating photosensitive monomer 
(compound A of Table 1);15 parts by weight asthe main 
component, photoinitiator (2 - benzyl - 2-di methylamino - 1 - 
(4 - morpholino phenyl) butanone ):4.8 parts by weight , 
sensitizer (2,4-di ethyl thioxanthone):!. 2 parts by weight and. 
antioxidant (1,6 - hexanediol - bis [(3,5-di - t-butyl - 4 - 
hydroxyphenyl ) propionate ]);3.0 parts by weight ,heating each 
component of ultraviolet absorber (2 - ethylhexyl - 2 - cyano 
- 3,3-di phenyl acrylate , absorbance peak wavelength :320 rmi 
):0.5 parts by weight and oiganic dye ( basic blue 26 and 
absorbance peak wavelength :592 nm ) 0.0 1 part by weight to 
the50 °C to that it drew up with protocol that it melts, 
afterthat, adds below-mentioned inorganic microparticle 70 parts 
by weight, kneads with kneader. You adjusted viscosity at 
quantity of 7 - butyrolactone, but in order tobecome 30 %, you 
adjusted amount of solvent in paste. As for transmission limiting 
wavelength of paste in film thickness 50 ^ with 420 nm, as 
for the wavelength slope width it was a 30 nm. 

[0075] As inorganic microparticle, composition, used glass micro 
particle which is a LiiO :9 % , a Si02 :22 % , a AlzOs :23 % , a 
B2O3 :33 % , a BaO:4 % , a ZnO :2 % and a MgO :7 %, As for 
average index of refraction of this glass microparticle with 1.586, 
as for glass transition temperature andthe softening point 
respective 476 °C , with 519 °C, as for average particle 
diameter it isa 2.6 pm. 
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[0076] On soda glass substrate, photosensitive paste was applied t 
0 unifoim with screen printing . It applied in order to evade 
pinhole or other occurrence in coated film, dried, theseveral times 
repeatedly in order for dried thickness to become 1 80 pm, 
itapplied. It dried middle with 80 ^ 1 0 min . after that, 6 0 
~min"irdriea wiflTsT^; ~ ~ 

[0077] Next, through photomask ( stripe pattern , pattern pitch 
130 \jtm and linewidth 20 )im ) which designates barrier pattern 
formation for plasma display asthe objective, it exposed In order 
this time, to prevent feet tiiat said mask is polluted, the gap of 
100 ^m was provided in mask and paint film surface. You 
developed by with shower after that, 0. 3 wt% aqueous solution of 
themonoethanolamine which is kept in 35 °C 180 second 
applying, water washing you didthe after that making use of 
shower spray, you removed space portionwhich photocuring has 
not been done and formed barrier pattern of stripe cntiie glass 
substrate. 

[0078] To observe barrier pattern with microscope, , peelii^ of ex 
posed part, serpentine of pattern and, being buried between 
pattern ( residual film ), You inspected optimum exposure dose 
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which does not occur, showed in Table 2. 

[0079] Glass substrate which ends processing barrier pattern with 8 
0 °C 15 minafter drying, 15 min was calcined with 560 and 
barrier wasformed. Contraction of approximately 30 % occurs due 
to calcining. 

[0080] (Working Example 2 to 6 and Comparative Example 1 to 
4) As shown photosensitive monomer in Table 2, other than 
changing, to form the barrier pattern to similar to Woiidng 
Example 1, observe vwth microscope, peeling ofthe exposed part, 
serpentine of pattern and, being buried between pattern ( residual 
film ), You inspected optimum exposure dose which does not 
occur, showed in Table 2. 

[0081] 

[Table 2] 
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[00S2] (Working Example 7) 6 on Asahi Glass Co. Ltd. (DB 69-0 
55-3888) supplied glass substrate PD200, scan electrode of pitch 
375 Jim and linewidth 150 jiin wasformed making use of ITO. 
In addition, afier applying photosensitive silver paste on 
respective substrate, it isthrough photomask mask exposure , 
development which uses 0.3 % sodium carbonate aqueous solution. 
Passing by baking step of 580 °C 15 min, bath electrode of 
linewidth 50 ^ and thickness 3 pm was fonned 

[0083] Next, powder of low melting point glass which lead oxide 
75 wt% is containedkneading 70 % , ethyl cellulose 20 % and 
terpineol 10 %, in order glass paste whichit acquires for bath 
electrode of display part to be covered with screen printing ,vis-a- 
vis respective substrate, after applying with thickness of the50 
^ calcining 570 '='C 15 min, it formed front surface dielectric 
layer. 
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[0084] Forming magnesium oxide layer of thickness 0.5 on r 
espective substrate which formedthe front surface dielectric layer 
with electron beam vapor deposition as protective filni, 6 it 
produced thefront plate. 

[0085] Next, another 6 photosensitive silver paste was applied on 
.PD200, by drying,exposure, development and baidng step passed, 
address electrode of linewidth 50 iim ,the thickness 3 jim and 
pitch 250 )im was formed. 

[0086] Next, powder of low melting point glass which bismuth ox 
ide 75 v^rt% is containedthe 60 % , average particle diameter 0.3 
|im titanium dioxide powder 10 wt% , ethyl cellulose 15 % and 
terpineol \5% , Kneading, glass paste which it acquires, With 
screen printing , vis-a-vis respective substrate, in order for address 
electrodeto be covered, after applying with thickness of 50 ^im, 
calciningthe 570 °C 15 min, it formed dielectric layer. 

[0087] On dielectric layer of each substrate, photosensitive paste 
which is used for Working Example 1 to 6 wasused, barrier was 
formed with photolithography method . After drying in order to 
become thickness 180 jam photosensitive paste making use of 
thedie coater, after applying, it exposes making use of photomask 
of the opening linewidth 30 ^m. You develop next in 
ethanoiamine aqueous solution of 0.5 wt%. Furthermore, 
approximately pitch 250 pm and linewidth 30 ]jjn, 
approximately the height 130 pm barrier was formed 15 min by 
calcining vwth 560 ^C, 

[0088] Next, phosphor was applied between barrier which is adj ace 
nt Application of phosphor formed phosphor paste from nozzle 
end where thehole ( aperture : 130 pm ) of 256 place was formed 
with dispenser method which discharges, phosphor in order in 
septa side surface after calcining on thickness 25 pin and the 
dielectric after calcining to become thickness 25 pm, after 
appl}'ing, calcinedthe 10 min with 500 °C, 

[0089] Furthermore, sealing front surface substrate and back surfac 
e substrate which are produced makin g use of sealin g g lass, in order 
to become inside gas pressure 66500 Pa, it enclosed Ne gasof Xe5 
% content. Furthermore, mounting drive circuit, 6 group it 
produced plasma display, imparting doing voltage in scan electrode 
of said plasma display, light emitting it did. When brightness was 
measured making use of brightness meter, each plasma display 
wasthe 250 cd/m^ or higher and satisfactory display state. 

[0090] 

[Effects of the Invention] Photosensitive paste of this invention i 
s high sensiti\ity, patterning of thick film with thelow exposure 
dose, it is possible to do with short time, patterning of the display , 
circuit material or other thick film and high precision becomes 
possible, improvement of the fineness and simplification of step 
become possible. Especially, barrier of plasma display panel can be 
formed with low cost. 
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